A Gram-stain-negative, facultatively anaerobic, chemoheterotrophic, moderately halophilic, exopolysaccharide (EPS)-producing, cream, non-motile and rod-shaped bacterium, designated strain ZH114 T , was isolated from deep water of the South China Sea, and was subjected to a polyphasic taxonomic study. Phylogenetic analysis, based on 16S rRNA gene sequences, indicated that this strain belongs to the genus Salipiger with the highest sequence similarity to Salipiger mucescens LMG 22090 T (96.83 %), followed by Pseudodonghicola xiamenensis LMG 
T ).
The genus Salipiger, first proposed by Martínez-Cánovas et al. (2004) , belongs to the family Rhodobacteraceae, order Rhodobacterales, class Alphaproteobacteria of the phylum Proteobacteria. Members have been characterized as Gramnegative, moderately halophilic, exopolysaccharide (EPS)-producing, non-motile rods, 2.0-2.5 mm long60.8-1 mm wide. They are also chemoheterotrophic and strictly aerobic (unable to grow under anaerobic conditions by fermentation, nitrate or fumarate reduction, or photoheterotrophy). They contain poly-b-hydroxyalkanoate (PHA) granules, have cytochrome oxidase, catalase and phosphatase activities, reduce selenite and oxidize gluconate. Species of the genus Salipiger also have low nutritional and biochemical versatility, requiring Na + ions for growth, but not able to utilize Mg + or K + . Nitrate and nitrite are not reduced by members of this genus and tyrosine, Tween 80, starch, aesculin, gelatin, DNA, lecithin and casein are not hydrolysed. The principal cellular fatty acids are C 18 : 1 v7c and C 16 : 0 and they contain ubiquinone with ten isoprene units. Here, we report on the isolation and description of a novel strain, ZH114 T , which, based on a polyphasic taxonomic analytical approach, belongs to the genus Salipiger.
Deep water of the South China Sea was collected in October 2012 at a depth of 1683 m and spread on marine agar 2216 (MA; Difco). After incubation for 3 days at 28 u C, strain ZH114
T was selected and a pure culture was obtained after three successive transfers to fresh MA; it was then stored in 0.85 % (w/v) NaCl solution with 15 % (v/v) glycerol at 280 u C. The genomic DNA of strain ZH114 T was extracted and the 1425 bp 16S rRNA gene fragment was obtained by PCR amplification with two universal primers (B8F: 59-AGAGTTTGATCCTGGCTCAG-39 and B1510: 59-GGTTACCTTGTTACGACTT-39) (Weisburg et al., 1991) . For cloning and sequencing of the 16S rRNA gene, the PCR product was purified using a TIANgel Midi Purification kit (TIANGEN Biotech), ligated into a pUCm-T vector (TaKaRa) and sequenced at BGI (Beijing, China). The sequence was manually checked for quality evaluation and gaps. Pairwise similarity values between strain ZH114
T and closely related type strains were calculated using the EzTaxon-e server (http://eztaxon-e.ezbiocloud. net/; Kim et al., 2012) . The 16S rRNA gene sequences of related strains were downloaded from the EzTaxon-e server and aligned using the CLUSTAL X program (Thompson et al., 1997) with manual modifications. Phylogenetic trees based on the neighbour-joining (NJ) (Fig. S1a , available in the online Supplementary Material) and maximum-likelihood (ML) (Fig. S1b) algorithms were reconstructed using MEGA version 6.0 (Tamura et al., 2013) . The genetic distance matrices were estimated by the Kimura two-parameter model (Kimura, 1980) for the NJ tree. The topology of the phylogenetic trees was evaluated by the bootstrap resampling method of Felsenstein (1981) with 1000 replicates.
Characteristics of strain ZH114
T were examined using a routine cultivation method on MA at 28 u C for 3 days (except where otherwise indicated). The type strains Salipiger mucescens LMG 22090 T and Pseudodonghicola xiamenensis LMG 24574
T (Hameed et al., 2014) were obtained from LMG and used as reference strains.
The cell morphology of strain ZH114
T was determined with a transmission electron microscope (JEOL; JEM-1200EX) using cells cultured for 24 h on MA and negatively stained with 1 % (w/v) phosphotungstic acid. Gram staining and flagellum staining were performed according to the methods of Beveridge et al. (2007) . Gliding motility was determined by the hanging-drop technique (Bernardet et al., 2002) . The temperature range for growth of strain ZH114
T was investigated on MA plates at 0 u C, 4 u C, 8 u C, 16 u C, 20 u C, 24 u C, 28 u C 32 u C, 37 u C and 42 u C. Salinity and pH ranges for growth of strain ZH114
T were determined by measurement of the optical densities at a wavelength of 595 nm after incubation in 96-well microplates. In the salinity experiments, distilled water was used to prepare synthetic marine ZoBell broth (in water, l -1 : 5 g peptone, 1 g yeast extract and 0.1 g FePO 4 ). NaCl concentration was adjusted to 0-23.0 % (w/v, at intervals of 1.0 %). Growth in marine broth 2216 (MB; Difco) was evaluated at pH 2.0-11.0 using the following buffer systems: Na 2 HPO 4 /citric acid (pH 2.0-7.0), Tris/HCl (pH 8.0-9.0) and Na 2 CO 3 /NaHCO 3 (pH 10.0-11.0). To test anaerobic growth, strain ZH114
T was cultured for one month at 28 u C on MA with resazurin (0.02 %, w/v) added as an indicator of anaerobic conditions. Inoculated plates were incubated in an anaerobic jar filled with nitrogen and a bag of AneroPack-Anaero (Mitsuibishi Gas Chemical). The following phenotypic tests were carried out on strain ZH114
T and the two reference strains using standard approaches (Tindall et al., 2007) : activities of catalase (method 2) and oxidase, and hydrolysis of starch, casein, gelatin (method 2), agar and Tweens 20, 40 and 80 (method 2). The reduction of nitrate to nitrite in anaerobic conditions was also tested (Tindall et al., 2007) and the incubation was covered by sterile liquid paraffin and vaseline. DNase agar (Qingdao 96 Hope Bio-technology) prepared with sterile seawater was used to detect DNase activity. PHA was detected with a fluorescence microscope (Nikon; E50I) after staining the organism with Nile blue (1 %, w/v). For pigment absorption-spectrum analysis, strain ZH114
T was cultivated aerobically in the dark at 28 u C in MB medium, and pigments were extracted according to Park et al. (2010) and determined at 300-900 nm with a UNIC 2802S UV/VIS spectrophotometer. EPS was isolated and analysed according to Béjar et al. (1998) . Other biochemical properties and enzyme activities of strain ZH114
T were investigated using API 20NE, API 50CH and API ZYM strips (bioMérieux) and the GN2 MicroPlate kit (Biolog) according to the manufacturers' instructions, except that sterile seawater was used to prepare the inoculum. Susceptibility to antibiotics was determined using the Kirby-Bauer Disk Diffusion Susceptibility Test by inoculating bacterial suspensions on MA at 28 u C with discs containing different antibiotics as follows: cefalotin (75 mg), ampicillin (10 mg), chloramphenicol (30 mg), lincomycin (15 mg), neomycin (30 mg), penicillin (20 U), polymyxin B (100 U), streptomycin (50 mg), tetracycline (30 mg), vancomycin (30 mg), amikacin (30 mg), ceftriaxone (30 mg), minocycline (30 mg), cefoperazone (75 mg) and vibramycin (30 mg). Inhibition zones were measured after 2 days of incubation and interpreted according to the manufacturer's manual. For cellular fatty acid analysis, strain ZH114
T and reference strains were grown on MA at 28 u C for 3 days. Fatty acid methyl esters were prepared and analysed according to the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.0), and identified by the TSBA6.0 database of the Microbial Identification System (Sasser, 1990) . Polar lipids were extracted from strain ZH114
T and the reference strains according to methods described by Minnikin et al. (1984) , and separated by two-dimensional TLC on silica gel 60 F254 plates (Merck). The identification of individual lipids was performed by spraying with the appropriate detection reagents (Komagata & Suzuki, 1987) . The respiratory quinones of strain ZH114
T were extracted with chloroform/methanol (2 : 1, v/v), separated by TLC and identified by HPLC as described by Xie & Yokota (2003) . The genomic DNA of strain ZH114
T was extracted according to the procedure of Moore et al. (1999) and the G+C content was determined according to Mesbah et al. (1989) .
Different physiological and biochemical characteristics of strain ZH114
T and the reference strains are summarized in the species description and Table 1. The cellular fatty acid profiles of strain ZH114
T and the reference strains are listed in Table 2 . The predominant fatty acids of strain ZH114 T were summed feature 8 (C 18 : 1 v7c and/or C 18 : 1 v6c) (56.1 %), C 16 : 0 (14.6 %), C 18 : 0 (13.7 %) and 11-methyl C 18 : 1 v7c (6.9 %). Strain ZH114
T showed a high similarity to the reference strain S. mucescens LMG 22090 
ZH114
T belonging to the genus Salipiger. The polar lipids found in strain ZH114
T were phosphatidylglycerol, diphosphatidylglycerol, phosphatidylethanolamine and two unidentified lipids. The major respiratory quinone of strain ZH114
T was Q-10, in accordance with other members of the family Rhodobacteraceae. The DNA G+C content was 63.8 mol%, which was close to the content of the type strain S. mucescens LMG 22090 T (64.5 mol%).
Comparative phylogenetic analysis of the 16S rRNA gene sequence indicated that strain ZH114 T had the highest sequence similarity to S. mucescens LMG 22090
T with a similarity of 96.8 %. In the NJ (Fig. S1a) T is very close to that of S. mucescens LMG 22090 T , supporting strain ZH114 T belonging to the genus Salipiger. However, the absence of PHA, the ability to grow under anaerobic conditions, the higher nutritional and biochemical versatility of ZH114 T , such as nitrate reduction, the ability to hydrolyse starch, produce acids from carbohydrates (glycerol, erythrose, ribose, D-xylose, galactose, glucose, fructose, mannitol, cellobiose, maltose, T from the reference strain. These data support ZH114 T being assigned to a novel species of the genus Salipiger. The name Salipiger nanhaiensis sp. nov. is proposed.
Description of Salipiger nanhaiensis sp. nov.
Salipiger nanhaiensis (nan.hai.en9sis. N.L. masc. adj. nanhaiensis pertaining to Nan Hai, the Chinese name for the South China Sea, the source of the water from which the type strain was isolated).
Cells are Gram-stain-negative, facultatively anaerobic, chemoheterotrophic, moderately halophilic, EPS-producing, nonmotile and rod-shaped (approx. 0.8 mm61.2 mm). Colonies are cream, circular, convex and entire after 3 days of incubation at 28 uC on MA. Growth occurs at 4-37 uC (optimum, 32 u C) on MA, at pH 6.0-10.0 (optimum, pH 9.0-10.0) and in the presence of 0-19 % NaCl (w/v, optimum, 6 %) in MB. PHA and BChl a are not produced. Results are positive for oxidase, catalase, amylase, ONPG and gelatinase. Tween 20 and Tween 40 can be hydrolysed but DNA, casein and Tween 80 cannot; reduction of nitrate occurs in aerobic conditions, but not in anaerobic conditions. Resistant to cefalotin, ampicillin, chloramphenicol, penicillin, amikacin, minocycline, ceftriaxone, tetracycline, streptomycin and cefoperazone, but sensitive to vibramycin, lincomycin, neomycin, polymyxin B and vancomycin. In API 20NE strips, results for nitrate reduction, urease, glucose fermentation, and assimilation of arabinose, mannitol, maltose and gluconate are positive and results for tryptophanase, arginase, glucosidase, gelatin hydrolysis, galactosidase, cytochrome oxidase, and assimilation of glucose, arabinose, mannose, N-acetylglucosamine, decanoic acid, oxalic acid, malic acid, citric acid and phenylacetic acid are negative. In API ZYM strips, alkaline phosphatase, esterase (C4), leucine arylamidase, a-glucosidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities are present, while lipase (C14), valine arylamidase, agalactosidase, a-chymotrypsin, cystine arylamidase, trypsin, N-acetyl-b-glucosaminidase, b-galactosidase, b-fucosidase, b-glucosidase, b-glucuronidase, a-mannosidase and esterase lipase (C8) activities are absent. In API 50CH strips, acids are produced from glycerol, erythrose, ribose, D-xylose, galactose, glucose, fructose, mannitol, cellobiose, maltose, lactose, melibiose, turanose, D-lyxose, D-tagatose, D-fucose, Darabitol and L-arabitol after inoculating for 24 h and weakly positive results are also detected for D-arabinose, L-arabinose, L-xylose, adonitol, mannose, aesculin, salicin, sucrose, mycose and L-fucose after 48 h. Does not produce acid from other substrates. In the GN2 Microplate test for sole carbon sources, adonitol, D-arabitol, cellobiose, i-erythritol, Dfructose, D-galactose, a-D-glucose, maltose, D-mannitol, Dmannose, D-psicose, sucrose, trehalose, turanose, xylitol, methyl pyruvate, monomethyl succinate, citric acid, formic acid, D-gluconic acid, a-hydroxybutyric acid, b-hydroxybutyric acid, a-ketobutyric, DL-lactic acid, propionic acid, succinamic acid, glucuronamide, L-alaninamide and glycerol are utilized, N-acetyl-D-galactosamine, p-hydroxyphenylacetic acid and sebacic acid are not utilized and other substrates are utilized only slightly. The major fatty acids are summed feature 8 (C 18 : 1 v7c and/or C 18 : 1 v6c), C 16 : 0 , C 18 : 0 and 11-methyl C 18 : 1 v7c. The major polar lipids are phosphatidylglycerol, diphosphatidylglycerol, phosphatidylethanolamine and two unidentified lipids. The major respiratory quinone is ubiquinone Q-10.
The type strain ZH114 T (5JCM 19383 T 5KCTC 32468 T ) was isolated from deep water of the South China Sea. The genomic DNA G+C content of the type strain is 63.8 mol%.
